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(57) [gift] 

[*8fc#&J S«l 5fc, SKI 5±tffM£ix/s^ 
fEiMJf* 1 6 b , 3^fEiMJlft 1 6 e>±MlzMi8.Z 

ti*:ffi®m<n%mm 1 7 1 s-^ru mmmmm 

6(4. 4«5:< 1 & , ffl^ftM3K^I2»S 16RLL« 
^bM^IBISif 1 6 RL^ffill^ 1 7fIJtffM£ft/t 
1 16Iat.Sl imfaM 1 6 I a^ffiH 

Ml 7ffifcffM£tU B,A1, Ga, In, C. S 
i , G e *Jt(iS ni0^il^'il^€*^^(i:K'fbft^ 

t\ m i mn&m 1 6 1 a ± o t>s^*fis#f£&iN-5 

^aiJB 1 6 C L fc Sr^tfSJt t^l> . 
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(51) IntCl. 7 S»JSB^ 
G 1 1 B 7/24 5 3 8 

5 0 1 
5 1 1 
5 3 5 




(2) 

1 

titzm i mmw-m t , mm i tsm#:Ji«±iEfraJi« 

t-£#ffl*fc££triK3 s IE&SiEfls. 10 
[ 11*112] ±IB7tWMiI*ii, ±IBfflSM^ 
fB«Jf «±!BS«^ffM£ ftfcSS 2 fim*Jf t , m£ 
S2l^mil«±iaSMfiiJt?FM$ii^iKl«t £ § So 

iz^mmm 1 tfe»«*^faiM*„ 

[ it*ii3] ±ia*^faiMJi*(i:. ±iaRi«t±ia 

S2I^*/l»r E gtffM§ix^CTMSill^ Sbt:^ 

[fi*If4 ] ±IE^fflilti. B , A 1 , G a , In, 
C, Si, GetMiSnn*ftW<OWWfott:im 

\\Mfo h\^fiio vmmt » 6 & § ^-t^sjk 20 
§^^< 1 1 1 aa«tm*«riiw&si (cieaw 

[ mm. 5 ] ±ten i imtkm t ±i a&injf ^Moitr 

IW3 0-8 0 n m T'£>l> If *II 1 tfEfc?»fEf4« 

im&6 ] iiEffls&ftaBfc^iEia** 1 , tie^ < 1 > 

Utl ] 

Ge a Sbx Te, ■■■ ( 1 ) 

fcfc'U l-a = x + y, 0. 02^ai0. 10, 30 
2. 20^x/yg5. 0 0 

[ft*iS7 ] mmmmmmmiiK tie^ < 2 > 
iztfts&ip & & s 11*11 1 tia*«}^iafi«* , 

Ge a I m Sbx Te y ■■■ ( 2 ) 

fcJt*U l-(a + b)=x + y, 0. 02^a + bg 
0. 10, 2. 20Sx/yS5. 0 0*CS)S. 

[ffflf^Sffi^lPJ!] 

[0001] 

[^^JS-rssffi^ap] 3t^iE»«fttiw 40 

[00 02] 

«f£S izm 1 , i&M*3 =fc V'f fitM^ t"« tftf- ? 

^JfrffcLTST^S. ±IE^^fi^a-r-^^fE 
«t-§'lt«IE«ftt LTJi, ^Wtfflfg^fE»-rS 
3L^ia««ft^ , iS^f E£M*5r fc*#j£ < ffl^&fuO > 
-6 . ±fE^'[f #IE$i«#c fc L T f i , x y t° -y h 50 
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tii (ROM: read only memor 

y) mrmmimm.*. wi/mmmmm^nt: 
mm Lizmmmmfo* zwb & . 

[0003] ifE^^IEiMfr^^iS^fEliMfr^fc" 

^SBt LT(±, fltfJfCD (a^hfa?) * 
DVD (ri^/H^r^X?) &fcV)3t;7MX?l§ 
g^'JS < ffl w^iiT v ^ 0 ±IEO*t ^ x ? 

mast (na) mzx *)mmtL&» tfz. zmmu 

x 9 if § II 1 SS^M^-f § Jt ft , 3 VJRH £■ fF^ieH ft 

[ 0 0 0 4 ] mm , CD^t"tfc^T(±, P-^'3fciS 
8 0 nm^f, WftVyX^Pi^O . 5T$> 0 , 

3e^iE»s^±Ji^7tS3ittOT ^ x tmumz w 

1. 2mmtl)D, DVD^rt'tfe^Tfi, I>— iTMSaSE 
**i6 3 0-6 8 0 n mS, ffl^yXMPS^'O ■ 6 

■c* 0 . *^iEiiii7)±i<7)^jiae^T -f x?wm 

tSSteO^-rri. 2mmJf«a«t tTfflV^^lT^ 

[ 0 0 0 5 ] ifc, § fe^S^M-fW^Tfrffi^riSdB: 

Mttt 3 8 0-4 20nm?) 

tt, Sft^yXoiBpa^o. 8JiLh (flJiii'o. 8 

5) ^T-SMPaib^n, iHt»jtEUT*¥iEiiJiw 

^$ixTV^ 0 ita^T-fX^TJi, 0. lmm« 

[0006] hiiff)^mm iitmmmmm) 

T, ffl^a^r^X^^o^TIMt-^ 0 Hi 0 
( a ) (i, JJEWKt -f X^^3te«BSW<7)S^ &^tt«S 

^fHSHT'SiS. ifa^Dca, ^kmz*i>9~ 

y^rsjD r t0iK»s^i> . ft m%m± fzim^-t 

\z\i , 3Kr -f x ^ D c ^^^lEiiJI *c*f LT , 
MifcflBPSttfO. 8i^±<?)^!t%UyX'OLtj; 0, # 
-W^feWffiSO U — f m t"W3£LT «i § fit . 

[ooo7]nio (b) im^mmmTh v.mio 
(c)i±iio ( b ) <7)mmffiM<7m&£&kLK.m 
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3 

iz . 3t^f ESMJIft 1 6 1 « fit 1^6. ^Ei§« 

m 1 6 ii, ±/f iik^u am i fMWi i 6 i a . 

1 6 r l , m 2 mm#m i 6 i 

b .33 4 WHIM 1 6 RF^I «Jll#T"W)f § tlT U 

s. ^ie««Jifti 6«Ji«jtfej;t/'/ia(±, ta«w 

#c 1 6 C9±Jf £ o . 1 mm(r)mm^mmit.^¥MM 1 

[0008] ±ie«*r ? ztmfo & v ^iftt-t s 10 

T^frilJfl 7iJ^^fE£Mif*l 6(^LTH?Jt 
[0 0 0 9] }M<nk5%3tT4X9\,Z$5\\X. fa 

^faswift 1 6 1, HflM^t i-cfc o , ; «o» i 

[0010] JJEwB!)$wfflSfl^«»tT 4 ffl 

•ftifrX'fo hMzk->XT—?i trnt h t nxh u . 

r t LtoRi* ( r a ) t*hri> , %mmm 
tm^mxfo coytT 4X9t Lxcomm ( r 

c ) cr>im (Rc/Ra) <&S4 3 _hta«0 

iiSBg^f^igit^^s . ±ie»^««JB4, 

J^^i3fc7 8 0nm^6 3 0-6 8 0nm^&h" 

3 8 0-420 nmf^tStMLtlttJ 
0. ^fltffoTiia^Jt* (Rc/Ra) ^'Siit^- 
§ 4 0 IS 1 l^frJI 1 6 I a WKff £Jfi-BKiHi(ca 

[0011] ±IE<50H 1 1 6 I atOHJf t-OV^ 40 

m (RaiJitfRc ) (J, HlfMftf 1 6 I aCOMW 

t^LTjiw^^t. mmmta 3 5 nm©hi 

tia#iT-^«3yb5Xbt^SJ;b* (Rc/Ra) 

^s^t^i). fflxtrssi^mwii 6 1 aw 

[00 12] 

4>9ffiiI/I 1 7A*ffi«S^SfcV^=f>ft-^i^tSif: 50 
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a**-?*:. ±ia^riiJii 7«««{i. ±taoj;5iffi 
ffl-tsv- w^y/oS^M (n 
A ) \UzX D , l^—f3C«03ex^ «y h&tf/hS < % 0 , 
3tr/ X? JifctHtSft*^ h<^*/l^f$&g;&*ff& 
-5 T . -r - * 0>f EiM t V {±ffl^«3t:^f BiiJlT" 
SBfWfcl 0 0 0*C£«jLSKfifc&Sfi$# t £t. ; 

crmtmi ^ 1 ismJi 11- lx . mmmm *m?m 

<%~?XL± 0. 

[00 13] %rr4X?(7)%Mm (Ra|3±V*Rc ) (4 
WmmzmtLX^C\bt^, it* (Rc/Ra) ifi 

m±t^i<mmw<?)wmxfoh 1 3 5 nmsgtM 

[0014] *^(4_hi£(7)^tig^-r^sti/tt^ 

mzxmmm(7)®.Mmmi, mm&zstbxmwi 
z-^m%®mzmtot izt mm xmesmft 
zm&i-tztxhi, 

[0015] 

t mm * m^-t t £ *> <m& ] ±ie« s n aas-?- 1, ?t 

*^0fl^3t^fEiJ«f*(4. Sffit, ±IE«±t 
ffM§ti^3t^fEiift.W*t , ±IE*Wi»l#c^± 
StffM? ix^3ta3itt^«HS fc L . ±fE3fc^lE 

m^\m%mmmnmmm\mzmmtitz% 1 is 

ti. mm 1 iM*)f 4 0 m^mmL*irt&tii® 

[0016] iiiff^WRffmmmmmu. mmz 
{4. iMm^mmmmz. ±.mmmmitmmm<7) 
±iES«ii « ztitzm mmwm t . s us? 2 

*S«±lEM«tffM$^KWJlt ^§ tt^tf. 
§fetM«4. ±fE*WiWif*(4, ±IE^ItJKfc 
±IEm 2 H€fld«S(c^JSS ti^RI«HJI & $ !> 

[0017] ±fE«*«BH^^ia|j^(i, JKSt 
54. ±£}£S]W4. B, Al, Ga, In, C> Si> 
Ge *fcl±S nCOZK^CDMimttzl±W-\mfo&^ 

[0018] ±B<n*mi<?)%&mmwz. rat 
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f 4 . ±f m 1 t J3E#SIHtf>IRJItf>£fb&* 3 0 

— 80 nmT"J)l>, 

[0019] iM^t^mm^mmMi, tfit 

(4. ±fBfflS^S*^fBiiJf *\ TIES ( 1 ) (Sjrf^ 

[00 20] 
[<ft3] 

Ge a Sbi Te, ■■■ ( 1 ) 

tztzL, l-a=x+y, 0. 02^ag0. 10. 
2. 20ix/yg5. OOtM. 10 

[0021] hti^wmmmmmi. sic 

(4. ±fEffi^^S*Wiii5!)\ TIES ( 2 ) fcjjrt^ 

[00 22] 
[<ffc4] 

Ge a I nb Sbi Te? ■■■ ( 2 ) 

fcJt'U l-(a+b)=x+y, 0. 02^a + bg 
0. 10. 2. 20Sx/yS5. OOT'-foS, 

[0023] m^*wm%mmmm±, mm. 
%mmm <vKmm&mmmmzBf&ztitzM 1 mm 20 
two § tffiaifi t . ss 1 wmwm ± 0 1 sv ^ 

#14 £ ^Tt & tit v fcft, ISiS-mcfS 

Jfrffll t> , JKJ*7)£#f Sr 3 0 -8 0 n mil 

[00 24] 30 
[00 2 5] % 1 glM^s 

01(a) (4m!iW«ffi£fflM»«^^f& 
-So ftfMX?DC(4. cf'C^t'fey^-*-;l/CH^ 

nn&ra^s „ ft mmmfzim±-fi t s tsi. 
3tTV x7Dc*cDxmmmizttix , ARjfispa 

[ 0 0 2 6 ] 01 ( b ) immmmx'fot) , 01 
( c ) (40 1 ( b ) <vmmmm0g&*$ckLteVffi 

mX'hh* W-^ftmi- lmm«W-t^-F4t' 

3K^ISiMSftl 6*ggj«5fiT^S. ££>t=. 3£rlE 
IMJf * 1 6 £0±Jit 0 . 1 mm£Dj!)JCD3fri}itt<7>fS 

mil mmi 7 {4. Mitfau^ 
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[0027] ±fE^3fcT^A^&IE$iS)SV^4B*-f-|> 

1 6X'm^titm^)&^m^x^^ti. m^m 

[00 28] IMiOXoftytTJ XflZ&^X. TAX 

mmmmw 1 6 t, eja^ £ * l t a o . i«si 

«1 5^^ETfriIJf 1 7ffltcfl^mtTV^fflji(4 

[0029] nmmmmw 1 6 (4. $u ff una** 

£>. ^IflJI 1 6 C L. HI mWfcM 1 6 I a . ffl^-ftS! 
■?>3t^fEiil 16RL. m2m%Wm l 6 I b , J;tf 
RItIK 1 6 R F*^ wJISTWJiSiiT^S . ^lEIi 

[00 3 0] %mmMl 6RLJ4. $J;tii"Ge SbT 

e%mmmmfrt>%&» mm. ties ( i ) h 

■SUi (2) ti^^Atff* L<ffl^4£i:#T& 
I.. 

[00 3 1] 
Ut5] 

Gea Sb, Te, ■■■ ( 1 ) 

tzt£t. l-a = x+y. 0. 02SaS0. 10. 
2. 20gx/yg5. OOXfo&c 

[0032] 

[^6] 

Ge a I nb Sbx Te 7 ■■■ ( 2 ) 

fcJt'U l-(a + b)=x + y. 0. 02^a + bg 
0. 10. 2. 20gx/yg5. OOXfol* 
[00 3 3] mmi 6RFJ4. t- 1- i^y ? LT 

L , WitfT^ 5 - 1 ? A^J, |> Ui4 A g-^6> 
^tch, mWf-M ( 1 6 I a, 16Ib)i4. ZnS — 
Si0 2 tzE^Wmfcfoh^&^h^MMm^ts: 

*. 

[0034] TlEW^aif 1 6CL(4, 
frjfl 6 I a iDi^l LTfcD. MX. 
(f. B. A 1 , Ga. In. C, Si, Ge £fz\±S n 

ffSSr-i-tj'o SI 1 f^fl:*)! 1 6 I afr'ZnS-S i02 

mx'hhm^t,z\i^ rmm 1 6 c l t LTi4m^ u =j 

y(Si 3 N 4 ) BKriT*Jff*L<fflv^ii:!6^# 

So 
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[0035] mvmm&zfttii®£4m.coji£T4A 
^mim~?~? mm-^mmem^imm 1 6 r 

UzWfrth. ZCDb^, tt£*¥IE»JI 1 6 R 
Lli, 7t ;I^7 r ^ttJBfcfflSSfcUTlBfc"?-? fc =5: 
^. B4iB#«^Ti4, B£ffl^3t:£3^EitJl 

1 6 r l trails . zcob$. nmmm 1 6 r l# 

ffiiiJi 1 7 § sfxx . 3tr * * ? nmmm&T 

mmmm 1 6 r L^isittco&m/i 1 7 is^m^ 
fitzw.imn.wm 1 6 1 a^sfet^twBi 7iitc m 
umm 1 6 1 a i o tai^fE«tt^#i-i»?^ii 
1 6CLtfflfcztix^&te#>* mmiz^tmv 20 

h t — * oiaans K^-t 4 jRt J: s umm 1 7 aig* 
*«wjt. mmm^xmrnt^m^mm^mmt 

(na) inzmfettz^T <x7%mw%mx'foh» 
[00 37] miaxv : m2imwJM ( 1 6 1 a, 16 

I b ) (i„ fiffi&l»V^»ga$*SriS8-f-|.^, 

*\ *^ieisi 1 6 RLt mm 1 7 30 

1 6 C L bW, 1 ^3£WB 1 6 I a<7)SSftt LTffiffi* 

& . flJi.{f , 1 1 6 I at &aJI 1 6 C LCD 

mMcD^W 3 0-8 0nmk^l, t J:'j Kf" & 0 ftMlS 
1 6 C L fctStftS ;ttJ:-5 LT M* 

l»f<73*«S:K±T-#^^, tlllStWI 1 6 I at 

^aiJi 1 6 c LcoRifco^it&jf »ffc-ts ^ b mmb 
ts;->fzhff)x\ zmzx^i. mimntkmi eiazm 
mititzb^iz^tiwmaxhcDMm. tuxy^v 
crmt, ntn, mmfimzu^zbc'mmzzbz® 40 

[0038] ±fz, mimwfcmi 6 1 ab&simi e 

CLcoW^mbLX, sS&T-fcoiyhyAhtfJzS 
KZZlofcZvMmffiSiZtLZ. 02(4, JJEflBS 
W^TM-X^fcB^T, 3t:iIifeS5:4 0 0 nmf}; Lit 
fc £ tfcttl^fEiiJI^T^? r *WttrCS>& b S 
f)3fcr 4 b LXCDBiMm ( R a ) t , 
SftKSTft S t # cD3fcr 4 x ? t iXCMUfm ( R 

c)^ZnS-SiOi KfcS0tLfc»lS«**l 

6 I afc^SDf 1 6CLCDM-&m$- ti te^LT^ S a 50 
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V- ^ 3 y^J:9:£*)tM*f:^HTS>l>. ftr-f-X 
?<9Rlt* (RaisltfRc ) (4. fltejRVti tJtt 

Tjfiawt^L, mmmti£3 5 nm^t^tiEi* 

X-^£0rTyb5Xht^|jJ:t* (Rc/Ra) 
fc=S:S. Hot. a^MJfti i^Snmllk^j; 

[0039] Z n S - S i O2 MTJ>I.^ 1 IS 

«flsSl 6 I a£2 5niru SiaNi KT"S)§^SIJI 
16CL^25nmi;t^o £<9J: 5 tei&SLfcifeS 
(4. ±IE^)^JiJ¥Wff^L^*ff^iSfc-rflf!. SI IS 
1 6 I a b titHM 1 6 C L iOjSJJO^-lt^' 5 0 n 
m £2:9 . ±ji<7)® 1 1 6 I a fc&awg 1 6 C 

[0040] ±t Eo*Mt^ffi^*T -f x 9 om^m 
{z^xmmth. t-r. 03 (a) iztf&x?^ $ 

[ 0 0 4 1 ] mz^ 03 ( b ) iz^ti. o f b* 

-Afc|,v^4^h'-A^t'tj; "3, Wiifr^^a 
^It^^ffiJi^STtS^^^^-yrw^xhMi 
l^S*^ffv\ ifM^lLT, T-fX^*E<?3» 
h^^filiSrMP-f^^^-yo^^hMl 1 at-t 

[0042] act, 04(c) fciittJ: o Mi.i4"«l 

X*K1 0±<7)U-^XhJil 1 aiW^mj' 1 2 
£?FM-f&, l 2i0^ffl«4, #7Z%M 

l Ofci^'ix^'xhMl l ati *)m&Zti&W-y 

cmatm^-ycomihti^^tih. 

[0043] jjct. 04(d) tSttJ: 5 ±IE->< ^ 
1 2±t:-7-!f-l 3^ffM-f"l> 0 3 co 

HBW4, ^^vx? 1 2cD^W(Om{hbW<^~y 
?.ma-¥$£^Zii&« 0ffl±. ^^;Pvx^ 1 2&T* 
kL, 04 (c) icWLTiT^-aigLTffi^TV^, 

[0044] 05(e) t^-ti 5 t , ±iEVif 

-l 3±tx^WN°i 4^ffM-t4o .x^ym 4<7)S 
Htc(4, 1 3«^M«IH]Gt)£v\°^— y^lHlfl^ 

ft^SfiS. HH±, v-f-1 3SrT^Ft L, 04 

(d) t#LT±T*aa&LTfl!V^^S. 
[0045] act:, 05(f) t^-T i o t , M-iifW 

ttDSBa. HlK, f,^«2P (Photo P 
o 1 yma r i z a t ion) i. 0 , ±IEX^ 

1 4 (OKKW-yJitJK U h ^ f'^ffl 

S«i 5^(4, x^yvti 4«Ilffl|!0i n itlA^-y 
coHflfciSrSSl 5c36»SfiS. ZZX\ 7*9 y* 

1 4coimcomfhbm^9-ycomabtsim 1 5c^ 

fe^ixS, 0M±, x^y^H^mi, 05 

(e) fc*tLT±T*aM6l/Cffivva*4. 
[0046] i^(C % 06 (g) tSrfiatls TAX? 
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wsl i scommz, Mttfwv ? u yrg&mzi 

0 . flUfcfESf IS 1 6RF, M«*)f 16 1b, ft^fE 
ill6RL, mWfMl 6 I a, ^SlJf 1 6CL«f 

^jujwt-^ii t , mmmm w 1 6 t-rft . 

[0047] act, 06(h) fcjjrtJ; 3 t, 3^fE» 

mm^mm 1 7 ^M^-ft . jy±t\ is 1 t^t 

flBt«3fcr 4 * ? SSJS^- 1. Z t I) . 
[0048] }M<r>-*mmffltf&&J£T 4 xtcDMlt 

xmiz i iitf , ffl^ftSfi03t^iE»« 1 6 r l cr)tftmm 10 

ttiOffillJf 1 7{IIJtffM$iX/tmilM*)fl 6 I aiO 

§ £ tffinjf 1 7 \mz, m 1 1 6 1 a i o t)« 

v «E#[4£lTf ft^filll 1 6 C L 2rJFM LTJo 0 . Id 
«tf# £ § t ra§ n , £ fit i o X , 

m-izt^x^i, 

[0049] 

r 4 X?<^g^&jfe^L£iMTS>ft . *HM#it 

At *> fflsgfiai^T * x ? is , mvMzm i »t 

ffi S 3tr -f * ? fc ^S^fM?'* ft S 2 ISttt* 1 
6 I b fcESf&l 6RF«rat, Kl^UffiaJll 6PT 
^JSgSfLTV^itj^^SrS. fltt.tr, RflflKl 6R 
FtfAg%Ztp$>%*)* m2ffimbMl 6 I b#ZnS 
-S i 0 2 SBfcZfr $2£§tftJf 1 6 I b 
t SftfflS 1 6 R F i.'OKmiXLto 
ft#\ i^«W^t. KltJSffillif 1 6PTttT. 

mtrsis n* K^t^ra^wjt-^M^fMt-s 30 

Z 1 1 J: 0 , R8fK*fiSK-fi £ t ft . ±E£W 

wflti$(i, m i mwmt mmnm&t t&zt. a*-c§ 

ft„ 

[0050] ±ieo*»w^jicffis*T % 
immmmmz, m&imcommm 1 6rl« 
Ttiiiitt^ffiiiJi 1 7ffltffM^^® iiM*« 1 6 

Ia»?t 1 7 fit , H 1 I^tftJI 1 6 I a i 
0 SV«g»ffiSrfi-f-ft^JPil 1 6 C L^flM^ftT 

vift^ft. ia«B#t^t-ft»^'a^tra$^. z 
ti^zknx, ftm^&M:itLzhT~?<nimmz% 40 
it-ft*tj;ftfriisi 7«*«£»ju mm*Hk 
ftxm*mmffi&m&msth z t -mm* . 
[0051] (nfisuij) ^mmmizauxii, mi ts 

-f if fS^^IBii«Jf#c^*t-ftfflS:€^^x * * 

mtiWfSLLtzW&Ll 5±t, AgMi^^SiS 1 0 
0nmt7)ratI16RF, S is Ni H^&SflJJl 
OnmSOSI^SaSl 6PT, ZnS (8 0W%) 
-SiOa ( 2 0^%) nrntO^i 50 
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WfMl 6 I b. Geo. 040 Sbo.7ii Teo. 24 6 ^ 
t-^hmW- 1 0 nm«fflMi«*?IEil 1 6 R 
ZnS (80W%) -SiOz (2 0^%)^ 
5 nmCnU^WmWM 1 6 I a , fcit^ 
Sis N< JK^£rftJIJ¥ 2 5 nm<7)^SIJil 6CL 
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